Nasal NPSH depletion and propylene oxide uptake in the upper respiratory tract of the mouse.
Propylene oxide is a nasal toxicant and weak site-of-contact carcinogen in the mouse and rat. To aid in inhalation risk assessment of this vapor and to provide data for comparison to the rat, the current study was aimed at providing quantitative information on upper respiratory tract (URT) dosimetry of this vapor in the mouse. Toward this end, uptake efficiencies of propylene oxide were measured in the surgically isolated URT of the male B6C3F1 mouse under constant velocity inspiratory flow conditions at flow rates of 12 and 50 ml/min and exposure concentrations of 25, 50, 100, 300, or 500 ppm. URT uptake efficiencies were measured continuously during 1 h exposure; mice were terminated immediately after exposure and nasal respiratory and olfactory mucosal nonprotein sulfhydryl (NPSH) levels were determined. Propylene oxide was scrubbed with moderate efficiency in the URT, with uptake efficiencies of < or = 33 and < or = 16% at the low and high inspiratory flow rates, respectively. Uptake efficiencies were slightly (approximately 5%) higher at low (25 or 50 ppm) than high (300 or 500 ppm) exposure concentrations, suggesting that a saturable uptake pathway may exist. Nasal tissue NPSH levels were significantly depleted at exposure concentrations of 300 and 500 ppm but not at concentrations of 100 ppm or lower. Similar levels of NPSH depletion were observed in both nasal respiratory and olfactory mucosa. These data from mouse show some key differences when compared with those reported for the rat.